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Figure 2-1. Total catch (landings and discards, thousands of metric tons) and 
               fishing mortality rate (F, ages 3-5, unweighted) for summer flounder.
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Figure 2-2.  Total stock biomass ('000 mt; thick line), spawning stock biomass 
               (SSB, '000 mt; thin line), and recruitment (millions of fish at age-0; bars)
               for summer flounder.  
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Amendment 12 Biological Reference Points
for Summer flounder
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Revised (SARC-41) Biological Reference Points

for Summer flounder

Total Stock Biomass ('000 mt)
0 25 50 75 100 125 150

Fi
sh

in
g 

M
or

ta
lit

y

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

Fthreshold = 
Ftarget = 
Fmax = 0.28

Bthreshold = 
46,323 mt

Btarget = 
92,645 mt

1996
1997

19981999

2000

2001

2002
2003

2004

2005
2006

2007

  
 
Figure 2-3.  Estimates of Biological Reference Points, biomass and F. 
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Figure 2-4. Retrospective VPAs for summer flounder.  
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Figure 2-5.  Percent of summer flounder spawning stock biomass (SSB) at age in 1992, 
1995, 2004 and long-term at Fmax = 0.263.  Similar long-term results are derived using 
updated Fmax = 0.276. 
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Figure 2-6. VPA spawning stock biomass and recruitment estimates for summer flounder.
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Figure 3-1. M ean w eights at age for sum m er flounder yield and 
               b iom ass per recruit analyses.

Sum m er flounder

Age
0 2 4 6 8 10 12 14 16

M
ea

n 
w

ei
gh

t (
kg

)

0

2

4

6

8

1990 Catch &  SSB 
1999 Catch &  SSB 
2005 Catch 
2005 SSB 

Age
0 2 4 6 8 10 12 14 16

M
ea

n 
w

ei
gh

t (
kg

)

0

2

4

6

8

1999 TSB
2005 TSB

 



41st SAW  Assessment Report 44 

Summer flounder SSB mean weights at age
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Figure 3-2. Trends in mean weight at age in the spawning stock of summer flounder: 
               NEFSC Autumn survey 1992-2004.
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Figure 3-3. Trends in mean weight at age on January 1 for summer flounder: 
               NEFSC Winter survey 1993-2004.
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Summer flounder catch mean weights at age
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Figure 3-4. Trends in mean weight at age in the total catch of summer flounder.
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Figure 3-5. VPA spawning stock biomass and recruitment estimates for summer flounder. 
                  Smoother  in the plot is loess with tension = 0.5.
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Summer flounder BH models
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Figure 3-6. Summer flounder periodicity of environmental forcing for 
               autoregressive BH stock-recruitment models.  
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Summer flounder BH model
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Figure 3-7. Summer flounder standardized residuals for the BH
               stock-recruitment model.
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Summer flounder BH model
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Figure 3-8. Summer flounder stock-recruitment relationship for the BH model. 
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Figure 3-9. Summer flounder posterior distribution of MSY, SSBMSY, and FMSY for the
              most likley parametric BH stock-recruitment model fit.  
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Figure 3-10. Summer flounder equilibrium yield versus F for the BH
               stock-recruitment model.
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